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Background: The Eurostat statistics on the 28 EU member states’ performance in relation to renewable energy show
that the Netherlands comes 25th in the EU-28. Yet, 500 initiatives were started by citizens and social groups over the last
years to produce and consume renewable energy. The central question is whether these local renewable energy
initiatives can be seen as a radical innovation or whether—and to what extent—they can contribute to a transition
towards renewable energy production or consumption in the Netherlands.
Methods: Content analysis and case studies were the methods used in this study.
Results: The establishment of local energy cooperatives is a niche innovation in an early stage of development, and
their impact on the energy production system is small, whereas local wind energy cooperatives are qualified as in a
mature stage of development. Two of the four case studies of front-running local energy cooperatives demonstrate an
energy transition or radical innovation in their home or facility area. One of the energy cooperatives developed an
innovative concept that has potential for the production of wind energy (Deltawind). The other three energy
cooperatives use a concept (sell green energy and produce renewable electricity) that is probably not suitable for
large groups of clients, and the possibilities of up-scaling this formula are limited. The success of one of these
three energy cooperatives (Texel Energie) is driven by the characteristics of the facility area and the social and
other conditions on the island of Texel.
Conclusions: Because of the small scale of these initiatives, the performance of the Netherlands in renewable
energy statistics and the rise of local energy cooperatives are not contradictory. Local wind energy cooperatives have
proven to be successful, and under specific circumstances, other local energy cooperatives can be successful as
well. The potential of the concept to contribute to energy transition or radical innovation is better for the local
wind cooperative than for the other energy cooperatives. However, the uniqueness of each of the case studies
prevents an easy reproduction of successes. The idea of up-scaling successful concepts is too simplistic, but acquiring
knowledge about the mechanisms underlying energy transitions or radical innovations seems to be valuable.
Keywords: Local renewable energy; Local renewable energy cooperatives; Bottom-up innovation; Radical innovation;
Energy transition; Energy innovation systemsBackground
Introduction
The Eurostat statistics on the 28 EU member states’ per-
formance in relation to renewable energy show that the
Netherlands comes 25th in the EU-28 [1]. Around 4.5 %
of gross Dutch final energy consumption comes from re-
newable energy sources. Although ambitious policy goals
regarding renewable energy were formulated, so far, the* Correspondence: hh@qaplus.info
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reproduction in any medium, provided the origDutch government has not been able to realize its aspi-
rations. This is surprising, because the Netherlands per-
forms reasonable well in terms of innovation and
competitiveness indexes [2].
The Eurostat statistics show a backlog in the produc-
tion of renewable energy, but at the same time, many
new initiatives to produce and use renewable energy
have been started by citizens and social groups over the
last couple of years. Recently, reports have identified 500
such initiatives in different communities [3]. There is
great variety in the nature and scale of these initiatives,r. This is an Open Access article distributed under the terms of the Creative
mmons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
inal work is properly credited.
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conservation and renewable energy. The magnitude of
these initiatives came as a surprise [3]. It is interesting
that these initiatives emanate from citizens and social
groups, despite the fact that these groups are rarely ad-
dressed as target groups in governmental policies on re-
newable energy and conservation [4].
The combination of the Dutch backlog on renewable
energy on the one hand, and the enthusiasm of civic and
social groups in many recent local energy initiatives on
the other, prompted the writing of this article. The cen-
tral question is whether these local energy cooperatives
can be seen as a radical innovation or whether—and to
what extent—they contribute to a transition towards re-
newable energy production in the Netherlands.
The article first gives an overview of the Dutch energy
sector. After the introduction to energy transition theory
and innovation system theory, research questions are
formulated, and the research method is described. The
results of the research are presented. The analysis of the
results is followed by the conclusions.
Context
The Dutch energy market is dominated by six private
multinational energy companies (Electrabel Nederland,
Eneco, E.On-Benelux, Essent/RWE, Nuon/Vattenvall, and
EPZ) that produce energy mainly using fossil energy
sources like gas and coal [5]. Consumer demand for green
energy is covered by imports whose authenticity is claimed
by a certificate. The renewable energy produced by the
multinationals comes from large-scale biomass and wind
energy. The share of renewable energy in the multina-
tionals’ energy production will probably not change or
change only slightly, because they have invested in conven-
tional production facilities [6]. Only one of the energy com-
panies (Eneco) chose to prioritize investments in renewable
energy [7]. Energy delivery to small-scale users is domi-
nated by large multinational companies, whose market
share of small-scale users is around 80 %, and this share is
relatively stable [8].
In addition to the aforementioned multinational energy
producers, four other energy producers operate on the
Dutch energy market. These producers have chosen to dis-
tribute 100 % green energy and to produce renewable en-
ergy in the Netherlands. These companies have their own
strategy in the production of renewable energy, that is, the
combination of solar, wind, and biomass energy (Green-
choice), biomass energy (HVC energy), and wind energy
(Raedhuys, Windunie). Their investments in production fa-
cilities are small in comparison to the large energy compan-
ies [9]. Apart from the energy production enterprises (the
six multinationals and the four “nationals”), 18 energy deliv-
ery companies of some magnitude distribute energy to
small-scale users. Some of these energy delivery companiesuse the license of another energy distribution company,
whereas others have their own license [6, 7].
Since the liberalization of the energy market in 1995,
small-scale users have become active on the energy mar-
ket, as indicated by the growing number of users that
switch energy provider. In 2013, 12.1 % of all small-scale
users chose a new energy delivery company [10]. Despite
the neglect of renewable energy in energy production,
three million small-scale energy users (around 50 % of
this market segment) currently choose energy that is la-
beled as “green energy” for their domestic needs; how-
ever, although the number of green energy consumers is
relatively stable, it has decreased a little [8]. Consumer
demand can only be met by the energy producers
importing green energy [11]. The origin of this so-called
green energy is, however, debated by the consumer
organization, Consumentenbond, as around 65 % of this
energy is not green [7, 12].
The consumer organization’s criticism concerns the def-
inition as well as the administration of green energy. The
administration of green energy is criticized because the sys-
tem is imperfect as it does not exclude double counting.
The energy sector admits that the green energy delivered is
not green in terms of the original meaning [12]. The con-
sumer organization investigated the product characteristics
of the different brands of green energy sold [6]. It proved
impossible to draw clear conclusions about all the green
energy labels on the market. Thus, the market for green en-
ergy is not transparent for small-scale users because false
information prevents them from making a correctly
informed decision about their preferred energy purchase
option [7, 12].
The Dutch government has created laws and regula-
tion of competition in the energy market and indirect in-
centives for consumers that have a strong impact on
energy conservation and renewable energy. For example,
under Dutch law, there is no obligation for energy com-
panies to produce renewable energy. The discussion
about supplier obligations to enhance energy conserva-
tion and renewable energy never resulted in a political
decision to change the system [13, 14]. Furthermore,
Dutch fiscal policy provides enormous tax exemptions
for large-scale energy consumption. This system stimu-
lates low prices as well as energy inefficiencies and im-
pedes innovation such as the introduction of renewable
energy [9]. At the same time, the Dutch government has
been pursuing a stimulating energy policy for several de-
cades. Although citizens were never addressed directly
as a separate target group, many stimulating instruments
were applied. Furthermore, the energy agreement that
was signed in 2013 by government as well as private en-
terprises and societal groups includes the goal that one
million small-scale users should be producing renewable
energy for their own energy needs by 2020 [15]. The
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able energy by small-scale users [15].
Methods
Theory and method
Theory: energy transitions, innovation system theory
The establishment of many local energy cooperatives in
a short period of time in the Netherlands raises the
question of whether this trend can be interpreted as a
transition in the energy production and delivery system.
“Transitions” are radical societal changes in thinking,
acting, and organizing that take several decades. These
changes are not instantaneous but rather evolve grad-
ually as a result of technological, social, economic, and
institutional factors. The energy market is not an easy
context in which to innovate production processes and
products, but perhaps the energy cooperatives are a
start—or even more—of an energy transition [11, 16].A
successful energy transition is a bottom-up process in
which local people and groups participate in new experi-
ments and projects [16, 17]. The energy sector is in-
clined to reject change, but these processes are initiated
outside the system. The risk of duplicating the problems
and solutions of the existing energy sector is therefore
mitigated [17]. The successes in small-scale applications
(niches) can under certain circumstances be up-scaled
and become the new standard in the energy market
(new regime) [18–20]. This type of change is the result
of the drive by citizens and other societal groups. The
role of government in these processes in the Netherlands
is modest [4, 21].
The spontaneous establishment of local energy initiatives
can also be conceptualized as a radical innovation. A radical
innovation is a successful introduction of a new concept,
product, service, or production process on a market.
Innovation system theory interprets innovations as a result
of the interactions between dependent consumers, pro-
ducers, research and education, the political system, the
supply system, and the infrastructure [22, 23]. Unlike clas-
sical innovation theory, innovation system theory does not
focus only on research- and technology-related factors.
Since the essence of local energy cooperatives is non-
technical innovation, an innovation system approach seems
appropriate.
Innovations like local energy cooperatives can only be re-
alized when buyers or consumers eagerly accept the new
concept, service, or product. The protagonist role of con-
sumers in an innovation system is widely recognized. The
adaption curve of successful innovations reflects how more
and more consumers accept the innovation. In Rogers’ ter-
minology, a small group of innovators (2.5 % of the market)
is followed by a group of early adopters, then early, and
late majority, and finally the laggards [24]. A radical
innovation can only be realized when the innovationshave specific characteristics. The most important con-
ditions for successful innovations are 1) comparative
advantages: an innovation can be successful if it offers
consumers advantages in comparison to other prod-
ucts, concepts, and services; 2) lack of complexity: an
innovation is less attractive when additional efforts to
use the innovation are necessary; and 3) compatibility:
an innovation that fits in the usual habits of consumers
has a better chance of succeeding. The potential for
innovation by local energy initiatives depends on these
factors [25].
Innovation system theory points at the relevance of in-
novators’ competitive environment. Local energy initia-
tives’ innovations can only be successful when they can
compete with the large multinational energy companies.
An innovation in a local energy cooperative is the result
of a bottom-up process in a horizontal network, whereas
innovation in large multinationals is the result of a top-
down process (pipe-line process). The development of
innovations in horizontal networks can be successful in
some markets even when competitors use a top-down
model for innovation [26, 27].
The success of horizontal innovations has been described
in many sectors but depends strongly on the characteristics
of the innovation system. A necessary condition for the de-
velopment of these bottom-up innovations is horizontal
networks with 1) the incentive to innovate, 2) the incentive
to reveal their innovation, and 3) low cost and competition
advantage in relation to private enterprises [27]. If the third
condition is not met, private enterprises on the market will
pick up the bottom-up innovations and integrate them in
their own products or services. These factors seem to be a
useful conceptual framework to describe and assess the
chances for success of the horizontal innovations that take
place in local energy initiatives.
Main question and research questions
Main question:
Are the local energy cooperatives an energy transi-
tion or a radical innovation, or to what extent do they
contribute to a change in renewable energy production
and in small-scale users’ energy consumption in the
Netherlands?
Research questions:
1. What is the development stage of local energy
cooperatives in terms of their contribution to a
change in production and/or consumption of
renewable energy in the Netherlands?
2. Have the frontrunners amongst the local energy
cooperatives realized a radical innovation or energy
transition in their facility area?
3. What are the dominant factors in the case of the
frontrunners amongst local energy cooperatives
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development of these cooperatives?
The concept of local energy cooperatives can be de-
fined by a number of characteristics [28]:
– The initiators live in a local community (citizens and
small and medium enterprises (SMEs)) and aim to
develop and/or distribute renewable energy and
enhance energy conservation;
– The organization seeks collaboration with other
local citizens, SMEs, and local government;
– The organization starts on the basis of the
enthusiasm of volunteers but develops into a legal
entity like a cooperative or another legal entity.What are the development stages of an energy transition?
The development stages of an energy transition can be
described as early, mature, or late. The response of con-
sumers is “early” when small groups of consumers use
the new product, “mature” when large groups do, and
“late” when only a few do not use the service [24]. Fur-
thermore, the development can be describe in terms of
the successes in small-scale applications (niches) that are
up-scaled and become the new standard in the energy
market (new regime) [18–20]. Development is at an
early stage when niche innovations do not, or almost do
not, occur, and there are no changes in a dominant re-
gime. The development stage is mature when niche in-
novations have proven to be very competitive, have
changed the patterns in the energy market, and have be-
come a new standard.What is radical innovation in a local energy system?
An energy transition or radical innovation in a facility area
occurs when the consumption and/or the production of
renewable energy rises strongly as a result of the local re-
newable energy cooperative. Renewable energy can be re-
newable electricity (solar panels, wind energy), heat (CHP,
geothermal energy, or solar-collectors), or gas (green gas
from biomaterials) [29]. Energy is “green” when it is pro-
duced by renewable sources in the Netherlands (as proven
by a certificate of authenticity) or when it is produced else-
where and is most likely produced by renewable sources
[12, 30]. A strong rise in renewable energy in a facility area
as a result of a local energy cooperative occurs in the fol-
lowing circumstances:
1. When the use of green energy in a facility area has
become much more than before, as indicated by the
number of clients who buy green energy from the local
energy cooperative. Comparison with the national aver-
age of green energy users (36 %) can illustrate the
strength of the rise [8, 12, 30].2. When a lot of the energy needs of small-scale users
in the facility area are covered by renewable energy pro-
duction facilities produced by the local energy coopera-
tive. The contribution of renewable energy production
by a local energy cooperative can be indicated by the
number of households whose energy needs are covered
or by the size of the investment in relation to the size of
normal investment [6].
3. When many more small-scale users (households, small,
and middle-sized companies) start producing renewable en-
ergy for their own needs or re-sell it under the influence of
a local energy cooperative. Statistics about the production
of renewable energy by households in that facility area or in
the Netherlands are indicated in the database of the pro-
duction installation of energy users [31]. Another possible
indicator is the percentage of average households whose en-
ergy needs are completely covered by households’ renew-
able energy production.
The occurrence of an energy transition or radical
innovation in a facility area is assessed on the basis of
changes in renewable energy production and/or consump-
tion, as illustrated in points 1–3. A strong change in re-
newable energy is not necessarily based on strong changes
in both consumption and production of renewable energy.
A change in either consumption or production can be
convincing on its own.What factors determine whether to develop or up-scale a
local energy cooperative?
Innovation system theory is used in this study to identify
and assess the relevance of the dominant factors that in-
fluence the development of the local energy cooperatives
(see the section on theories). Firstly, the probability of
an energy transition in a local energy cooperative is
stronger when the following conditions occur in relation
to local energy cooperatives and their clients: 1) com-
parative advantages, 2) lack of complexity, and 3) com-
patibility. Our four cases are thus analyzed in terms of
these conditions. Secondly, energy transition has the po-
tential to be successful in competition with other energy
production or delivery organizations when the following
crucial factors occur: 1) the incentive to innovate, 2) the
incentive to reveal the innovation, and 3) low costs and
competitive advantage in relation to private enterprises.
Our four cases are thus analyzed in terms of these
factors.Method
The first research question was answered by content
analysis of white papers, research reports, scientific or
other articles, and websites. Information concerning
local energy cooperatives in the Netherlands was gath-
ered and analyzed. In addition, information was gathered
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energy cooperatives and two experts in the field.
The second and third research questions were answered
by case studies of four frontrunners from their establish-
ment and development until January 2014. White papers,
(policy) reports, verbatim reports of meetings, and
newspapers concerning the local cooperatives and their
organizational environment were gathered and ana-
lyzed. The content analysis was facilitated by the abun-
dance of reports by local governments and most of the
local energy cooperatives. Liander [31] provided a data-
base with statistics about the local production of differ-
ent forms of renewable energy by small-scale users.
Furthermore, the databases of Statistics Netherlands
were used to describe the facility areas. The content
analysis and the databases were used to answer the sec-
ond research question, and some details were checked.
The content analysis was also used to describe the
background of the facility area, the services of the local
energy cooperatives, and the network environment. In
addition, data were collected from interviews with the
local energy cooperative and the local government in
the facility areas, the regional government, and the en-
ergy supplier that delivered energy before privatization
and liberalization. In sum, 23 interviews were held with
17 persons connected to the case studies (some people
were contacted twice). In addition, another four persons
were interviewed. All the interviews were conducted using
an interview protocol with relevant points, and 12 inter-
views were recorded in order to facilitate the analysis. Fur-
thermore, for three of the cases, a conference about
different aspects of the local cooperatives was attended. For
the Goeree-Overflakkee case, the wind turbine sites were
visited. The four case studies are described in terms of the
relationship between local energy cooperatives and their cli-
ents, with special attention for the network in which this
relationship is embedded (background, services provided,
organization, and networks). In addition, research questions
2 and 3 are answered using the descriptive information
about the case studies as indicated in the section on main
question and research questions.
The reputation of local energy cooperatives as frontrun-
ners was ascertained in interviews with Hier Opgewekt
and an expert in this field. Hier Opgewekt acts as an inde-
pendent information and communication manager in the
field of Dutch local energy initiatives. The expert recently
wrote a description of the Dutch local energy initiatives.
Furthermore, specialist literature was used as well as infor-
mation about prize-winning organizations amongst local
energy cooperatives, participation on national committees
of local energy cooperatives, and participation in the dis-
semination of knowledge about local energy cooperatives.
Since several local energy cooperatives specialize in wind
energy, it was appropriate to choose one such cooperativeas a case study, whereas the others specialize in other re-
newable energy technologies. Since the number of
members in a cooperative is probably part of the suc-
cess of frontrunners, it is understandable that the fron-
trunners are larger than average, but we avoided
choosing only the largest cooperatives. Most of the
frontrunners are relatively old, but we also chose some
cooperatives that were established not so long ago.
Having taken into account the aforementioned back-
ground characteristics (technology, size, and age) of
frontrunners, we selected Deltawind, Texel Energie,
Grunneger Power, and Lochem Energie [21, 32].
Results and discussion
Development stage of local energy cooperatives in the
Netherlands
Local energy cooperatives started to be established in
the 1980s and specialized in wind energy. The first local
wind energy initiatives involved researchers and techni-
cians on university campuses. In a later stage, environ-
mental groups and citizens started wind cooperatives
that aimed to investigate the promises of new energy
technologies [33–35]. To date, around 16 local wind co-
operatives have been established [21, 32, 36]. Most of
these wind cooperatives evolved into organizations that
connected a stable number of members. The local wind
energy cooperatives have contracts with energy pro-
ducers in the energy markets and are bedded in as part
of the energy system (regime). Local wind energy coop-
eratives are integrated in long-term energy production
plans [37]. The wind cooperatives are an innovation with
a relevant source of renewable energy that can be quali-
fied as having left the early stage of development and
having developed into a mature stage, but leaving room
for further development.
Later, local energy cooperatives were established that
did not specialize mostly in wind energy but stimulated
all different sorts of renewable energy production and
energy conservation. These cooperative experiments
share a common idea, but each of them chooses its own
form. We consider these local energy cooperatives as
small-scale experiments or projects (niche innovations).
The establishment of around 91 local energy coopera-
tives (not specialized in wind energy) in the last 7 years
is a new reality in the Dutch energy market [21, 32, 36].
The large number of energy cooperatives means that
these cooperatives cannot be seen as isolated experi-
ments. Apart from these local energy cooperatives, the
Association of Dutch Municipalities calculates that there
are 400 local energy initiatives. A great variety of initia-
tives are included in these counts, such as technical
feasibility studies, research on measures for social hous-
ing cooperatives, information evenings about insulation,
and/or the installation of solar panels [3].
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operatives (not specialized the wind energy cooperatives)
is in an early stage of development [21, 38]. As 90 % of
the local energy cooperatives have fewer than 250 green
energy consumers, the volume of their demand for green
energy is modest [21]. Their consumption of green en-
ergy represents a mere 1 % of the energy consumption
in an average-sized community, but many local commu-
nities do not have a local energy cooperative. The re-
newable energy that is realized is often restricted to
some renewable electricity (solar panels); there is no, or
very little, renewable heat or renewable gas. The local
cooperatives operate as a retail organization selling
green energy under the license of one of the established
energy suppliers in the energy market. Recently, the first
new local energy cooperatives with their own license
were founded to accommodate this new form of energy
company. The gradual expansion of the number of cli-
ents or the production of renewable energy by these or-
ganizations in the years to come could take the local
renewable energy cooperatives that are not specialized in
wind energy out of the early stage of development.
Case studies
Background
Our frontrunner local energy cooperatives were estab-
lished in different periods: Deltawind (1989), Texel Energie
(2007), Lochem Energie (2010), and Grunneger Power
(2012). The background characteristics of home/facility
areas these cooperatives are different (see Table 1). Three
of them are located in rural areas with many townships,
whereas one is in an urban area. Two of the cooperatives
are surrounded by water (Deltawind on a peninsula and
Texel Energie on an island), and the other two are situated
on land. The rural cooperatives are located in areas of nat-
ural beauty, with nice landscapes attractive to tourism.
The process to establish the cooperatives was broadly
similar in all cases. Several people were enthusiastic about
the production of local renewable energy and asked othersTable 1 Background characteristics of the local cooperatives’
home/facility areas
Deltawind Texel
Energie
Grunneger
Power
Lochem
Energie
Surface area (land/water)
in square km
262 (160) 170
(302)
84 (0) 213 (0)
Type of landscape Rural Rural Urban Rural/
urban
Type of area Peninsula Island Land Land
Number of townships 14 22 14 12
Local government Goeree-
Overflakkee
Texel Groningen Lochem
Regional government South
Holland
North
Holland
Groningen Gelderlandto share this idea. A small group elaborated the idea and re-
alized that success was possible. Because the concept of a
local energy cooperative specializing in renewable energy is
recognized as useful and inspiring, the first steps were rela-
tively easy. Volunteers offered their services, and energy
consumers joined the club. Each additional step was wel-
comed by others, and the organization started to grow.
The initiators did not see how their ambition could be
realized in the context of the existing energy sector. Their
sense of that market’s failure was strong, and conse-
quently, a new organization was unavoidable. After exten-
sive deliberations, the groups decided to create a new legal
entity for the local energy organization, i.e., a non-profit
local cooperative. The initiators and other early partici-
pants formed the hard core of each new cooperative. Local
media reported on it, and the group of participants and
members grew step-by-step. Local government welcomed
the initiatives, communicated with the groups, and started
collaboration.
Each of the local cooperatives engaged tens of volun-
teers to support service delivery of their output. The en-
ergy cooperatives had various ways to connect to their
adherents. Membership was an easy way of connecting.
Deltawind and Texel Energie required payment of a
membership fee to join the cooperative. Texel Energie
had 3200 members who bought shares in it for an
amount of 350,000 Euro in 2013, and Deltawind had
1566 members who invested 3.9 million Euros through
loans. Lochem Energie and Grunneger Power had 400
and 681 members, respectively (end 2013). These coop-
eratives do not sell shares or ask for loans as they be-
come member of the cooperative.
Services of the energy cooperatives
The energy cooperatives offer more or less the same
concept and a similar type of service to their adherents,
although each has its own profile:
Energy services
Deltawind does not provide green energy, but between 2
and 7 % of the households in the 14 townships partici-
pate (end 2013: 1566 members) in the energy coopera-
tive. In a few years, Texel Energie has become one of the
largest energy suppliers to the island, with an estimated
3400 clients that consume its renewable electricity or
gas (end 2013). Lochem Energie and Grunneger Power
provide energy to 130 and 523 clients, respectively (end
2013). This is about 1 % of the households in Groningen
and Lochem.
Production of renewable energy or installation of
renewable energy by small-scale energy users themselves
The production of renewable energy by the local coopera-
tives concerns renewable electricity (solar panels, wind
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duced by the local cooperatives. However, Texel is inter-
ested in renewable gas and heat, and has developed
projects for them that will be realized shortly. Deltawind
invested in 22 wind turbines, whereas Texel Energie buys
wind energy from one local producer. All the cooperatives
are active with solar panels with one or more groups such
as households, association of owners and tenants, and
SMEs. In some cases, the cooperative is the owner of the
solar panels and sells the electricity (Deltawind) or rents
the solar energy to tenants or others (Lochem Energie). In
other cases, the cooperatives support procurement by their
members who buy the solar panels themselves. Deltawind’s
renewable energy production involves 22 wind turbines and
a solar park with 2960 solar panels. The electricity needs of
all households on Goeree-Overflakkee are completely cov-
ered by the wind turbines and the Deltawind solar park.
The number of solar panels installed after consultation or
with the help of Deltawind is not recorded. Statistics show
that the number of solar panel systems of households on
Goeree is twice as much as the national average. Solar
panels provide around 3 % of the electricity needs of the
households in the facility area. In Groningen and Lochem,
an estimated 25 % of the clients of Grunneger Power and
Lochem Energie have opted for solar panels. The local co-
operatives reported that they contributed directly or indir-
ectly to the installation of solar panels in Lochem (1103)
and Groningen (1608). Since Grunneger Power’s and
Lochem Energie’s share of clients is relatively small (around
1 %), so too is the contribution to electricity production in
the facility area by the local cooperatives’ clients.
Texel Energie reported an involvement in installation
of solar panels on different buildings (in sum: 704
panels) after it had given advice and help. The number
of solar panels for households to which they directly or
indirectly contributed was not recorded. Statistical data
from Liander show that on Texel, more than three times
as many solar panel systems are installed than the na-
tional average, covering around 6 % of the electricity
needs of households in the facility area. The supportive
volunteers’ enthusiasm for solar panels, and the educa-
tion, and advice from Texel Energie and its partners
have contributed to this result, according to the
interviewees.
Advice, education
The volunteers in the local cooperatives offer personal ad-
vice about different aspects of energy conservation and re-
newable energy (for example, an energy conservation scan,
a heat use scan). In some cases, information evenings are
organized. The services of the cooperatives include tech-
nical and commercial advice, support of the procurement
process, installation, and maintenance (using preferred sup-
pliers), and financial arrangements (loans, subsidies, rent).Some of the local cooperatives are involved in education ac-
tivities to the local community in general (Lochem) or give
lessons to primary or secondary schools (Deltawind). Delta-
wind participates in local socio-cultural projects on Goeree.
Research and development
Local cooperatives are actively involved in research and
innovation. The cooperatives are continuously looking
for new services to provide. With the prospect of
changes in policy or law in mind, the cooperatives are
developing new plans and services to install solar panels.
In addition, the feasibility of renewable energy projects
is being investigated, often in collaboration with local
governments. Two of the cooperatives are actively in-
volved in smart grid research projects that aim to im-
prove energy management at home. The research is
undertaken by research institutes or partners, and the
local cooperatives enroll participants for the experiments
(Texel Energie: 300 participants, Lochem Energie: 30
participants). In addition, one cooperative (Lochem
Energie) is participating in an experiment with smart en-
ergy displays.
Organization of the local cooperatives
The organization of the local energy cooperatives was a
rather open process in which people became involved
step-by-step. It was an improvised process led by the in-
spired initiators who wanted to produce and consume
local renewable energy. The initiatives without exception
chose the legal entity of a non-profit cooperative. This
choice was induced by an aversion to private energy en-
terprises in the energy sector. The choice of cooperative
as legal entity shows that these organizations were estab-
lished by people and for people. In order to build up a
professional organization, several employees were hired.
In 2013, Deltawind had seven employees (4.4 fte); Texel
Energie, six employees (5 fte); Grunneger Power, two
employees (2 fte); and Lochem Energie, two employees
(<1 fte). As already mentioned, the local cooperatives are
supported by tens of volunteers that provide advice or
other services. The cooperative option has become the
model for the establishment of new local energy initia-
tives. In this legal entity, the members are decisive in all
important matters such as the policy headlines and com-
position of the board.
Local cooperatives and their networks
The production and delivery of green energy requires
collaboration with many other organizations. Table 2
outlines each of the operations’ networks of private,
semi-public, and public partners. As the freshly estab-
lished local cooperatives did not produce energy, it was
necessary to buy green energy and subsequently deliver
it to their clients. The local cooperatives chose at the
Table 2 Networks of the local energy cooperatives
Deltawind Texel Energie Grunneger Power Lochem Energie
Energy distribution ▪ No energy distribution ▪ HVC ▪ Trianel ▪ Trianel
▪ Greenchoice ▪ Sepa-Green/EABO ▪ Eneco
▪ DGB ▪ NLD-Energy
▪ DE Unie
Energy production ▪ E.on ▪ TEzon, TEgas, TEjoule ▪ Solar cooperative ▪ Not applicable
▪ Three limited companies
Preferred suppliers ▪ Greenchoice ▪ Installation firm ▪ Installation firms (5) ▪ Eneco
▪ Installation firms (4)▪ Eneco-Wind
Social housing organizations ▪ No ▪ Collaboration ▪ Collaboration ▪ Collaboration
▪ Woontij ▪ Leeuwenborgh ▪ IJsseldal Wonen
Local government ▪ Independent ▪ Independent ▪ Independent ▪ Independent
▪ Collaboration ▪ Involved ▪ Involved ▪ Involved
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operatives. The energy cooperatives not specialized in
wind energy changed their preferred green energy pro-
vider for a variety of reasons. Some of the providers
did not produce electricity as well as gas (HVC), were
not flexible enough (Greenchoice), or went bankrupt
(Trianel). After several years, two local cooperatives
(Texel Energie, Grunneger Power) opted for a new
organization with its own license to deliver green en-
ergy (DE Unie, NLD Energie). Independence was seen
as an important advantage, and becoming independent
seems to be their final choice after an elaborate search
process. In the end, Lochem Energie chose one of the
large energy cooperatives to deliver green energy (Eneco).
The position of Deltawind is different from that of the
other energy cooperatives. Consequent to mergers and ac-
quisition processes, the energy production organization
E.on has become a client for Deltawind’s wind energy.
Some of the local energy cooperatives established new or-
ganizations for the production of renewable energy for fis-
cal and financial reasons. The autonomy of these private
enterprises is a condition sine qua non for investors. One
wind turbine park was developed in collaboration with a
private company established by one of the Deltawind foun-
ders. In addition, Texel Energie decided to establish several
private enterprises for their renewable energy production
(TEzon, TEgas, TEJoule). One of the two other local coop-
eratives decided to establish an energy cooperative for col-
lective solar panels in order to avail of tax exemptions.
The local cooperatives started partnerships with local
government, and three of them collaborate on solar panel
projects with social housing cooperatives, whose involve-
ment was problematic for a long time because of the split
incentive between investor and beneficiary. The energy co-
operatives developed new services to solve these problems.
Now, tenants can participate in solar panel projects oper-
ated by collectives in Groningen and Lochem. In addition,Lochem Energie invites tenants to rent solar panels for
their own homes.
The collaboration with local governments is based on
coinciding missions and goals. The local governments
have a mission to achieve an energy neutral status in
their territory, and the local energy cooperatives are
established to produce renewable energy. Local govern-
ments respect the cooperatives’ independent identity.
The sympathy of local governments for the energy coop-
eratives is manifest in the way they make themselves ac-
cessible to the cooperatives, which have taken on some
of the role that local governments played on the energy
market for decades.
The partnership with local government has proven to
be very important for the local energy cooperatives.
Local governments facilitate the cooperatives in a variety
of ways such as support for the establishment of tech-
nical feasibility studies on renewable energy. They give
financial support to the cooperatives through loans, sub-
sidies, and other support. The partnership supports new
projects undertaken by the cooperatives because renew-
able energy requires a supportive local energy policy,
and legal and regulatory support.
Mission or perspective of the local energy cooperatives
The missions of the energy cooperatives have many
similarities when formulated in abstract statutory terms.
The idea is to enhance energy conservation and to pro-
duce local renewable energy. However, the individual
local cooperatives have differing perspectives.
– Deltawind has already succeeded in producing
electricity for the inhabitants of Goeree-Overflakkee.
When another 22 wind turbines are installed, the
peninsula will be an exporter of wind energy. The
Deltawind wind turbines are integrated in national
plans for wind energy.
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largest energy suppliers to the island. Its plans to
produce renewable gas and renewable heat are a
signification contribution towards the community’s
long-term objective: energy independence.
– Grunneger Power and Lochem Energie have a
relatively small clientele, and their objective is to
grow and to ensure a solid financial basis for their
organizations. Grunneger Power chose to focus on
solar energy, and this limits the potential for energy
production.Energy transition in local energy cooperatives (research
question 2)
Deltawind At Goeree-Overflakkee, a radical energy
transition took place because of Deltawind. The co-
operative does not sell green energy but produces
enough renewable electricity for the 15,000 households
on the peninsula by wind turbines and a solar park. Fur-
thermore, it has enhanced the production of renewable
energy by solar panels, resulting in an additional contri-
bution to renewable energy. Deltawind will produce
more renewable energy by wind turbines in the near fu-
ture and will contribute to the electricity needs of other
parts of the Netherlands.Texel Energie Texel Energie has caused a radical energy
transition on the island. An estimated 55 % of all house-
holds on the island buy green energy from the new en-
ergy cooperative, and around 16 % of the other
households buy green energy from the other energy sup-
pliers. In sum, 71 % of the households on the island use
green energy, thereby giving a market pull to this type of
energy. Furthermore, a large proportion of the house-
holds on Texel produce renewable energy with solar
panels; around 6 % of the electricity needs of households
on the island is covered by these systems. So far, Texel
Energie does not produce renewable gas and heat, but
plans to do so have been developed.Grunneger Power An energy transition was not realized
in Groningen, Haren, and Ten Boer. The number of
green energy consumers is insufficient, and not enough
renewable energy electricity is produced. So far, no plans
for renewable gas and heat have been developed.Lochem Energie An energy transition was not realized
in Lochem because the number of inhabitants using
green energy has not changed enough. The same holds
for the production of renewable energy electricity. So
far, no plans for renewable gas and heat have been
developed.Energy producers and customers: comparative advantage,
complexity, and compatibility (research question 3)
Deltawind
Comparative advantage, complexity, and compatibility
From the start in 1991, Deltawind found local customers
who were interested in wind energy because they saw
the product as having a comparative advantage over
other energy sources. The local energy cooperative
(EMGO) was only mildly interested in the new technol-
ogy. However, the idea of local production by Goeree in-
habitants was convincing enough for the local energy
provider. In return for buying the wind energy, EMGO
asked for new customers to consume the product. For
Deltawind’s later customer (E.on), the comparative ad-
vantage of wind energy was obvious because the popu-
larity of “home-grown” green energy is growing. The
ongoing societal discussion about the authenticity of
green energy is an additional comparative advantage for
Deltawind.
Neither is complexity an issue because wind energy is
as useful as the energy from a coal-fired power station.
The transportation process is not more difficult for wind
energy because the same infrastructure is used. The use
of wind energy was not obstructed by high complexity
and compatibility, and the comparative advantages were
clear and became more evident over the years.
Texel Energie, Grunneger Power, Lochem Energie
Comparative advantages
Concept From the start, the local energy cooperative
idea offered an attractive new concept for energy conser-
vation and renewable energy. The concept comprises
several products (e.g., green energy, renewable energy)
as well as the cooperative’s democratic structure. The
idea to further develop the cooperative is an intrinsic
and intriguing part of the new concept. For participants,
this concept has strong comparative advantages relative
to large energy companies on the Dutch market. The
comparative advantages of the local cooperatives are
clear; however, they seem to attract a very motivated but
relatively small number of customers. The popularity of
the concept on Texel seems to be the exception to the
rule. The cooperative responds to the island’s idea of au-
tonomy and cutting the cable for energy transport from
the mainland. The beautiful nature and landscape are
additional reasons to support renewable energy as the
ultimate natural way of energy production.
Free and personal advice In comparison to other en-
ergy delivery companies, the local cooperatives offer free
and accessible one-to-one personal advice about domes-
tic energy conservation, heat leakages at home, the ad-
vantages of insulation, and sustainable lights. The free
support for the procurement of solar panels is an
Hufen and Koppenjan Energy, Sustainability and Society  (2015) 5:18 Page 10 of 14additional advantage. The accessible advice of volunteers
engaged by the cooperatives supports the idea of com-
mitment. Although energy is no longer the low interest
product that it used to be, many people are not inter-
ested in free advice about energy conservation or other
issues.Green energy, renewable energy A comparative advan-
tage of the local cooperatives is that real green energy is
provided. Since much of the marketed green energy is
“grey” green energy, the added value of real green energy
from the local energy cooperatives is clear enough. For
most people, the energy price is by far the most important
determining factor in the choice of an energy delivery
organization [8]. In recent years, green energy organiza-
tions’ market share has decreased nationwide, but, appar-
ently, the clients of the local energy cooperatives are
motivated to buy real green energy from the local energy
cooperative. The perceived comparative advantage of green
energy is so strong that even the bankruptcy of Groningen’s
and Lochem’s licensed energy supplier, and the uncertain-
ties about energy delivery that resulted from this, did not
lead clients to choose another energy supplier. This shows
that the clients appreciate the green energy of their local
cooperative much more than the services of other suppliers.
Furthermore, more than elsewhere, the local cooperative
on Texel is seen as part of the community; it is an expres-
sion of the inhabitants’ cultural identity, which values au-
tonomy highly. The large number of clients on the island
shows the perceived comparative advantage of the energy
services of “their” Texel Energie.Complexity
The concept of the local energy cooperatives (not special-
ized in wind energy) and some of the products that they
provide are relatively complex. The idea of local coopera-
tives is to reduce energy needs and to produce as much re-
newable energy as possible for the remaining energy needs.
The possibilities for producing renewable energy need care-
ful consideration by clients and so do the measures for en-
ergy conservation. The high complexity is probably an
obstacle to attracting large groups of customers to the local
energy cooperatives. Participation in the three energy coop-
eratives is more demanding than using energy from a trad-
itional supplier. Even though people are nowadays more
interested in energy than before and switch to new pro-
viders relatively easily, participation in the local energy co-
operatives is relatively complex. For Texel, complexity is
not a very limiting factor, because local commitment to the
island is strong. Choosing Texel Energie in this case means
not only choosing green energy but also choosing the island
and its local identity.Compatibility
The energy behavior of the three cooperatives’ customers
is not easily compatible with much of the normal energy
behavior of a standard household. In addition to the com-
plexities in energy consumption and production, the coop-
eratives require active involvement. This involvement
might include participation as a volunteer to provide sup-
port for the procurement of renewable energy installa-
tions. Membership of the cooperative requires attendance
at the cooperative’s annual meeting or other gatherings.
The choice to produce renewable energy locally is the start
of a strategy that demands an active search for different
technical options and tests of their feasibility. The need to
innovate is apparent in the energy cooperatives’ partici-
pation in research projects that aim to find new ways
to manage the consumption of renewable energy. Com-
patibility with normal energy use is low, but at the
same time, this represents a comparative advantage to
some consumers.
Potential to develop or up-scale innovations (research
question 3)
Deltawind
Incentive to innovate and incentive to reveal innovation
Innovation is an important aspect of Deltawind’s creden-
tials as it was established to bring about change in the
energy production sector. The idea of producing renew-
able energy and being self-sufficient in energy was a
revolutionary idea and a strong impetus to innovate.
From the start, the cooperative has added to and
upgraded its assets, i.e., wind turbines, over the years.
The innovation in the past years concerned, for example,
the technology of the turbines and the size of the pro-
duction location. Deltawind is supported by a large
group of members that live on the peninsula. The instal-
lation of the wind turbines has therefore been accepted
by the local community. Deltawind’s open attitude and
the visibility of the wind turbines exemplify the coopera-
tive’s strong urge to communicate its intentions, plans,
and innovation to others. Obviously, in this case, there is
no risk of the local cooperative’s ideas remaining undis-
covered in the ranks of the Deltawind volunteers.
Competitive advantages
Deltawind is in a good position to produce additional re-
newable energy through wind turbines on Goeree. The
organization is strongly rooted in the local community
on the peninsula. It seems to be no coincidence that the
second large wind cooperative is established on an is-
land. Furthermore, the price of the energy produced by
the wind turbines is attractive in comparison to other
forms of renewable energy and acceptable in relation to
fossil fuels. The cooperative’s solid financial position en-
ables it to invest in wind turbines. As a non-profit
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of renewable energy than private energy companies. Its
plea for renewable energy is based on a societal assess-
ment of the need for renewable energy. It is therefore
understandable that one of the energy companies that
want to build the wind turbines is another regional
cooperative.
Deltawind is able to attract local inhabitants to become
members of the cooperative and has a good position in re-
lation to other energy producing organizations. The limit-
ing factor for up-scaling wind energy production is not so
much the competition from other energy organizations as
societal acceptance in and outside Deltawind. The enor-
mous size of an additional wind park is not acceptable for
everyone. The recent initiative to install additional wind
turbines, about which it consulted with its members, is
probably an acceptable new goal for the cooperative. The
original goal of self-sufficiency for Goeree has been realized,
but the wind turbines are seen by many as a valuable tech-
nology for others outside the area as well.
Texel Energie, Grunneger Power, Lochem Energie
Impetus to innovate and incentive to reveal innovation
Local cooperatives were established because of dissatis-
faction with large energy companies. The cooperatives’
members share the idea of producing local renewable
energy and an economical use of energy. The new con-
cept has been developed by and for the members, whose
active participation in research and development pro-
jects exemplifies their commitment to innovative ser-
vices and products.
Local cooperatives have a strong incentive to reveal their
new concepts, services, and products. Their mission to
change energy consumption and production demands an
open attitude. The cases show proactive cooperatives that
attract new members, energy consumers, investors, and
collaboration partners to their organization. The coopera-
tive is an appropriate legal entity to include as many differ-
ent groups and partners as possible. The need to attract
collaborating partners is partly induced by the small size of
the organization. A small professional staff in the local co-
operatives complemented by volunteers demands add-
itional expertise and skills to fulfill the cooperatives’
ambitions. The energy cooperatives prove very successful in
connecting with partners and societal groups. The proactive
attitude towards new partners is also necessary to secure
the financial foundations of the private cooperatives. Public
as well as semi-public and private partners are important
investors in the local cooperatives.
Competitive advantages
The competiveness of any supplier of energy to small-
scale users is continuously on the line because the mar-
ket has been liberalized. This means that consumers areat liberty to choose another energy supplier. This offered
the local energy cooperatives the chance to start their
green energy delivery using the facility that enables con-
sumers to switch. The price of green energy is higher
than the price of energy from fossil fuel. The following
competitive factors influence the considerations of the
local energy cooperatives’ clients:Committed clients Local cooperatives are built on
members’ enthusiasm, clients’ loyalty, and a strong com-
mitment to renewable energy. The great number of en-
ergy cooperatives and the great number of participants
demonstrate the societal support for this idea. Even the
bankruptcy of a green energy supplier did not change
clients’ commitment. The social cohesion on Texel sup-
ports the commitment of its members, and it seems no co-
incidence that the second large energy in the Netherlands
cooperative is also located on an island.Promising coalitions Local cooperatives share the same
goals concerning renewable energy as regional and local
governments and social housing cooperatives. Collabor-
ation in projects with local and regional partners is
based on coinciding goals. Partnership with local gov-
ernment is promising because of the access to legal
licenses, spatial reservations for renewable energy, and
ownership of the energy network.Social acceptance The collaboration between local energy
cooperatives and local government provides energy projects
a legitimacy that projects of other organizations lack. Pro-
jects like a solar park of solar panels (Lochem), solar
panels on the town hall (Lochem) and tenants’ houses
(Groningen), and solar panels in the social housing sector
(Lochem, Groningen) are realized in collaboration be-
tween energy cooperatives and local government.Competitive disadvantages
Governance power The non-commercial spirit and the
participation of volunteers is an important asset but also a
weakness. Supplying an energy market demands technical
knowledge, a professional organization, and entrepreneur-
ship. The bankruptcy of the energy supplier in Lochem and
Groningen shows cooperatives’ vulnerability.Financial constraints Local cooperatives employ a small
staff and a relatively large workforce of volunteers. In
order to be competitive on this market, the local organi-
zations should invest in renewable energy projects, but
large energy companies have much larger investment
budgets [6]. Investment in (collective) renewable energy
is difficult because of a lack of resources.
Table 3 Potential for change of renewable energy production
and consumption by local wind and energy cooperatives in the
energy sector
Potential energy
cooperatives
Deltawind Texel Energie,
Grunneger
Power, Lochem
Energie
Energy transition/
radical innovation in
facility area
+ −/+
Success conditions
radical innovation
(relation producer-
consumer)
Comparative
advantage of the
concept, services
+ +/−
Complexity + −
Compatibility + −
Success conditions
bottom-up innovations
Incentive to
innovate
+ +
Incentive to reveal + +
Competitive
advantage in
relation to other
suppliers/producers
+ −
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built over the course of decades and are designed for the
central production of energy [5, 17]. Local production of
renewable energy demands a change in the local energy
infrastructure. Two local energy cooperatives anticipate
problems with local energy infrastructure and are par-
ticipating in experiments to test new energy manage-
ment systems that accommodate the supply of, and
demand for, renewable energy.
Legislation The energy market is a liberalized but regu-
lated market that provides rules for the production, trans-
port, and delivery of energy. The relationship between local
cooperatives and local government is potentially challen-
ging or even problematic [38]. Local governments combine
different roles such as shareholder in old energy suppliers,
initiator and/or shareholder of new energy coopera-
tives, investor in cooperatives, and collaborating part-
ner in many projects. Local governments run the risk
of violating European and national rules concerning the
energy market.
Conclusions
Energy transition or not?
The statistics on the performance of the Netherlands in re-
newable energy use, indicating a relatively small amount of
final energy consumption from renewable energy sources
on the one hand and the establishment of many local en-
ergy cooperatives specializing in renewable energy on the
other hand, are not contradictory. The establishment of
about 91 local energy cooperatives (not specialized in wind
energy) in the last 7 years is a niche innovation in an early
stage of development and not yet integrated in the energy
sector. The local energy cooperatives have settled as an
undercurrent in Dutch society and the energy market. The
establishment and development of 16 wind energy coopera-
tives in the last three decades is an example of a niche
innovation in a mature development stage that was
successfully integrated in the energy production system
(regime). Apparently, the contribution of the wind co-
operatives was not sufficient to provide a better score
for the Netherlands in energy statistics.
However, the contribution of renewable energy con-
sumption and production appeared to be successful in
two of the four case studies of local communities. The
case studies demonstrated that on Goeree-Overflakkee
and Texel, an energy transition or radical innovation
took place, whereas none occurred in Groningen and
Lochem. Deltawind already produces enough renewable
electricity (wind turbines and solar panels) for all 15,000
households on the peninsula. The realization of another
22 wind turbines will further add to the production of
renewable energy. Texel Energie can also be seen as the
initiator of an energy transition because of its largenumber of green energy consumers and the substantial
production of green electricity by households. The pro-
duction of renewable gas and heat in the near future will
give an extra boost to energy production on the island.
The number of green energy consumers in Groningen
and Lochem is but a small proportion of normal energy
consumption, and the production of renewable energy is
limited to renewable electricity (especially solar panels),
and renewable gas and heat are not yet produced.
If and to what extent the concept of the local cooper-
atives can contribute to a transition towards production
and/or consumption of renewable energy in the Netherlands
is summarized in Table 3. The Deltawind concept is
relatively attractive for clients or buyers in comparison
to the local energy cooperatives not specialized in wind
energy. Active participation in the energy cooperative
appeals to a group of enthusiastic consumers, but, for
many others, membership of this cooperative is too
complex and demanding. The use of wind energy is
very simple and compatible since the same energy in-
frastructure is used. It is not likely that the not-wind
energy cooperatives will cause an energy transition or
radical innovation in the near future.
The concept of the wind energy cooperative, Deltawind,
has a better position on the energy market than that of the
other local energy cooperatives. The organization is
strongly rooted in the local community, the price of its
wind energy is acceptable, and social acceptance of the
organization is strong. Deltawind was able to build wind
turbines without significant protest from citizens or envir-
onmental groups. The three energy cooperatives not spe-
cialized in wind energy sell relatively expensive green
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panels. Time will tell whether these local energy coopera-
tives will be able to maintain the commitment of their cli-
ents and use their social acceptance and their partnerships
with public and semi-public organizations for further
development. Competitors in the energy sectors have the
advantage in terms of governance power, financial re-
sources, and the existing energy infrastructures. The bal-
ance between competitive advantages and disadvantages
will probably be influenced by the national government’s
choices about whether or not to stick with the privatized
market regime.
The Texel Energie example demonstrates that, under
specific circumstances, a local energy cooperative is able
to cause an energy transition in its facility area despite
using a difficult concept. The large number of small
townships on the island and the abundance of space,
wind, and sun are favorable circumstances for the pro-
duction of renewable energy. The cooperative responds
to the island’s idea of autonomy and of no longer having
to import energy from the mainland. The Deltawind ex-
ample shows a powerful concept that caused a radical
innovation in energy production on Goeree-Overflakkee.
However, it is not certain that this concept can be easily
reproduced in all other local communities. The active or
even passive support of citizens and social groups on
Goeree-Overflakkee seems to be rather the exception
than the rule. In many other local communities, serious
obstacles arise such the acceptance of wind turbines,
spatial planning problems, and legal procedures and pro-
test [35].
The successes of Deltawind and Texel Energie in terms
of contribution to energy transition or radical innovation
are obviously not a guarantee for the same results else-
where. The uniqueness of the circumstances in the case
studies prevents easy reproduction of the success mecha-
nisms of an innovative concept. The idea of up-scaling the
experiences of niche innovations to an existing regime is
probable too simplistic [39, 40]. It is therefore too early to
interpret these examples as a revolution in disguise in the
Netherlands. The case studies in this article give an indica-
tion of the potential of several new concepts for energy
transition, as well as obstacles that must be tackled. Because
of the uniqueness of circumstances, additional case studies
will probably not result in readymade solutions to contrib-
ute to energy transitions or radical innovations. However,
knowledge about other energy transitions or radical innova-
tions and about additional successful mechanisms in other
local energy cooperatives is needed. A combination of suc-
cess mechanisms in different case studies can probably fa-
cilitate the switch towards a zero energy society.Competing interests
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